The self-pumped limiter concept for impurity control of the plasma of a fusion reactor has a major impact on the design of the tritium systems. To achieve a sustained burn, conventional limiters and divertors remove large quantities of unburnt tritium and deuterium from the plasma which must be then recycled using a plasma processing system. The self-pumped limiter which does not remove the hydrogen species, does not require any plasma processing equipment. The blanket system and the coolant processing systems acquire greater importance with the use of this unconventional impurity control system.
INTRODUCTION
The self-pumped limiter concept (1) removes helium, the major impurity in a deuterium-tritium fusion reactor by trapping the helium in-situ in freshly deposited metal surface layers. The design of the self-pumped limiter must satisfy three requirements. It must trap helium, recycle the tritium and deuterium to the plasma, and permeate protium to the coolant. The self-pumped limiter may be the first wall of the fusion reactor or a slot limiter. 
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side view of the simplified reactor.
The use of a self-pumped llmlter system In TPSS gave us the opportunity to review the major tritium units In a fusion reactor: 1) the plasma processing system; 2) the blanket tritium recovery system; 3) the atmospheric tritium recovery system; and 4) the tritium support systems. These systems are each treated below. Both values meet our requirements. The tritium inventory is also acceptable. 
Tritium
Plasma Processing System
The self-pumped limiter is capable of maintaining needed plasma purity without the use of vacuum pumps, i.e., the fuel is not circulated out of the plasma to a plasma processing system. Rather, the tritium is recycled from the plasma edge while the helium is buried under a deposited layer of vanadium. At reactor startup, the plasma chamber of the reactor is pumped down to less than a torr by a single vacuum pump. The exhaust from this pump would not be recycled. It would be handled by a gaseous waste unit to ensure that tritium was not released to the environment. 
Function of the Self-Cooled Blanket
In a self-pumped .limit er, the tritium not burnt in the plasma enters the vanadium walls through implantation and diffuses to the self-cooled lithium blanket. The lithium, therefore, serves three functions, breeder, coolant, and tritium processing system. The reactor is no longer dependent on vacuum pumps and a plasma processing system but rather on the blanket processing system wh£ch must therefore, be highly reliable.
The reference blanket tritium recovery systems for TFSS is the molten salt extraction system. The component units are centrifugal contactors, electrolysis units, an impurity removal unit, and perhaps a small isotope separation unit. Since in the electrolysis unit a carrier gas is needed to sparge the hydrogen species from the molten salt, the main function of the impurity removal unit is to separate the hydrogen species from the helium sparge gas. The isotope separation unit removes protium from the hydrogen stream. A schematic of this processing system is shown in Fig. 2 . 
Tritium Support Systems
The components which are included under tritium support systems are: the tritium storage beds, the tritium monitors, the secondary containment units, and waste treatment units. We have assumed that controls for each tritium subsystem are incorporated in the individual subsystems. The tritium storage beds contain nearly all the tritium on-site. For a reserve of three days of burn, 1000 g are in reserve storage beds. This reserve storage is comparable to that in a reactor with a conventional limiter.
CONCLUSIONS
In the TPSS reactor, the use of a self-pumped limiter has three major effects on the design of the reactor tritium systems. First, because there is no plasma exhaust, the plasma processing system is eliminated and its functions are handled by the blanket processing system. Thus, for TPSS, the primary tritium recovery system is the blanket recovery system. Second, the lithium breeder/coolant tritium recovery system, sized to handle the tritium bred, can also easily handle the tritium or deuterium which diffuses from the first wall and/or limiter. With a self-pumped slot limiter, the reference TPSS design, <0.1 kg of tritium and <0.07 kg of deuterium diffuse each day into the lithium; this compares with ~0.3 kg of tritium bred each day for a 2500 MW fusion reactor. This additional material can easily be processed by the lithium breeder/coolant tritium recovery system. Third, the use of the self-pumped limiter minimizes the tritium at risk in the plant since large amounts of tritium are no longer processed each day. We have introduced a passive safety feature by the use of the self-pumped limiter which eliminates the plasma processing system.
